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1. 



BA CKGROUND OF THE IHVEMTION 
The present invention concerns a process ar,c\ profit 
for the bleachinq of chemical p*per and paperboard pulp? 
hydrogen peroxides; hereinafter referred tc as chemical 
paper-makinq pulps. 

The bleachinq of such chemical pulps; that i? r ( 
s*y, unbleached cellulose pulps obtained by the rookino n 
lianocellulosic materials accordinq tc the so-called 
sulfite process, sulfate process or Kraft process, *cchnr 
hydroxide process or carbonate process is qenemllv 
practised in industry with the use of chlorine or 
chlorinated derivatives like chlorine havinu an oxidi/inq 
character; such as chlorine dioxide, CIO or sodium 
hypochlorite, MaOcK " J \ ' 

; None of * these ""ox'ih iziriq Jqent-s..- however, ; is capable 

of. ensurinq a sat isfactory bleach i nq \re_ sul t alonWar. a^. 
sinqle operation, ft is' necebsa^y td operate in 'several'./ 
distinct staqes and with intermediate operations such as; 
in particular, sc-calied alkaline bath extraction 
operations. The effluents resultina from such operatinq 
sequences are very hiqhly colored, pollutino. and 
corrosive. They can even involve explosion risks durim r} 
course of the reaqent reqeneration cycle. In particular, 
they ccntain larqe quantities of chlorinated orqanic 
products and of chloride ions. Because of this, they can 
neither be discarded nor recycled without resorting to 
complex and costly treatments. 

The use of ncn-chlorinated oxidizinq agents, 
especially oxygen or hydrogen peroxide has been envisioned 
in order to avoid the drawbacks cited above. The use of 
oxygen compels operation under pressure and is difficult 
and because of this, has known only a limited development. 

Hydrogen peroxide can be used at atmospheric 
pressure in conventional bleaching equipment. Its direct 
use on unbleached pulps having a kappa index of the order 
of 30, however, has not permitted obtaining treated pulps 
of a kappa index below about 20-25. A supplementary stage 
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SUMMARY OF THE INVENTION 
The process and product according to the nr 

mco tne bleaching operation. 

oeore. desired ..^ PUl P '° 

of fro. „ a 'cV ,Ue ° US "" Chi "' «*«"- a „■ 

^ F^toxiae in an amount effective h« ki u . 
« least one a i kallne „ e „ t ,„ 

the P» between fro. 11 to U 5 ,t ■""tain 

silicate in an » " alkali »etal 

clciJ salt in a IZlT' MU an< * " 1"» ■>■» 

0-05* and It >„„ " , aUall ° e aa "h .etals is bet„,e» 
~int.i„i„"; a r. Ua °" 8e ' Ua "" 1 "' a *'» capable of 

state in J overa! c„„ T "™ "» dla ""» a '' 
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^bove-set forth novel bleaching solution. 



- 3a - 
DETAILED DERPPtbtt^, 

With respect to the bleaching solution it .u.t 
contain the hydrogen oeroxido 11, iUtIOn lfc must 

silicate a mL P6r ° Xlde ' alkaline agent, alkali metal 
•nxcate, a magnesium and a calcium salt, and a 
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sequestering agent for the alkaline earth ions. 

The hydrogen peroxide concentration in the bleaching 
bath is the one commonly adopted in this industrial area. 
In genera^, it dees not exceed 1% by weight and most often 
5 is *wtwe«a^0.02 «nd.o.5% by weight for each 100 p^rts by 
weight of the bath. 

The concentration by weight of the alkali metal 
silicate, expressed as SiO,,, is at least 0.3% tc , for 
reasons for economy, below 20% by weight and mcst oft™ 1S 
10 below 5%. Most suitably, sodium silicate is used. 

The most suitable calcium salts and magnesium salts 
are those whose anion presents the best inertness tc 
hydrogen peroxide under the conditions of execution of the 
process of the invention such as., for example, the 
15 chlorides. ' ■■ 'V 

• ■ " ' ' ..>•.. . .> •• J:..,...*.- . . 

■ .i . , . • 

. : The, sequestering agent or ^agents; of the magnesium 
and calcium ions are, for instance, selected from among the 
alkali metal polyphosphates and pyrophosphates, 
nitrogen-containing acids such as ethylenedaminetetra- 
acetic acid, diethylenetriaminepentaacetic acid and 
nitrilotriacetic acid, or their salts, monomeric or 
polymeric phosphoric acids, polyelectrolytes such as P cly-a 
hydroxyacrylic acid and the corresponding lactone. 

While any conventional alkaline agent can be used tc 
attain and/or maintain the alkaline pH. sodium hydroxide 
and sodium carbonate are preferred because of their low 
cost. 

When the process according to the invention is 
carried out at a temperature below 70° c, the bleaching 
obtained is excellent, but to obtain such bleaching effect 
requires a long treatment time rapidly making the process 
economically prohibitive. When the process of the invention 
is carried out at a temperature above 100° c, the 
decomposition of the hydrogen peroxide rapidly becomes 
troublesome. The preferred temperature zone is from 
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Although the method of forming the bleaching bath 
is not critical, it is preferred to proceed with the 
solubilization in an aqueous medium of the calcium and 
magnesium salts in the presence of an agent or agents 
sequestering these alkaline earth metal ions, to then 
introduce into the solution thus obtained the alkaline metal 
silicate in the form of a concentrat-d aqueous solution, and 
then the hydrogen peroxide -Jiu t. or to bringing the pH 

of the mixture to a value £.- 36 n . % with the help of 

the alkaline agent such as soJium hyd.oxvdr or sodium 
carbonate. 

The contact of the cellu ..sic pulp to be bleached 
with the bath constitutsd for this purpose, whose duration 
may vary in particular as a function of the temperature, but 

15 generally does net exceet? Vjcut ten hours/ Is carried out . 
elther in batch/. manner or in continuous .manner, by the :!} 
-passage of ,the bleaching solution through a soldd phase 
constituted of\the cellulosic material; i.e., by the c* 
intimate mixing of this solution with this solid phase. 

20 11 the first "se, that is to say, in a percolation 

technique, the weight ratio of bleaching solution/solid 
material can be from 10 to 100 and preferably from 15 to 50. 
In the second case, this ratio can be from 4 to 100 and 
preferably from 8 to 20. 
25 rhe invention will be further described in 

connection with the following examples which are set forth 
for purposes of illustration only. 

EXAMPLE 1 

20 g of unbleached cellulosic pulp coming from a 
Kraft boiling process of resinous material and having a 
kappa index equal to 30 are treated by percolation, at 90"C, 
for 8 hours, with the help of 500 g of an aqueous bleaching 
solution of a pH kept constant at a value from 11 to 11.5 by 
the addition of sodium hydroxide, circulating in a closed 
35 loop at a rate of 500 ml/h of hydrogen peroxide 
concentration kept constant by the 
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addition of this reagent, and containing, by weight: 



Sodium silicate (expressed as Na 0, 
3.36 Si0 2 ) 2 

Calcium (in the form of CaCl ) 

2 

Magnesium (in the form of MgCl ) 



1 . 
0, 



1% 

0.15% 
0. W 
0. 4% 



0. 34% 



• 

• • * 
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Sodium tripolypnosphate 
Sodium hydroxide 
100% hydrogen peroxide 

After treatment, the pulp hes a kappa index of about 
8. the quantity of hydrogen peroxide consumed in order tc 
reach this result representing only 4% by weight of the 
pulp used. 

EX AMPLE 2 

'\ Bv 0 P er ating as in Example 1 and by using as the 
bleaphing solution the solution^havinq "served 'it -tjrea^ the - 
load- of unbleached pulp of Example l , a second load of 
unbleached puljj is treated and then a third one.' At the end 
of this third operation it is observed that the bleaching 
bath has preserved its entire effectiveness since the 
treated pulp hes a kappa index of 8 while the consumption 
of hydrogen peroxide is 4.1% by weight with respect to the 
weight of the pulp used. 

EX AMPLE 3 

30 g of unbleached cellulosic pulp of the seme 
origin and the same kappa index as in Example 1 are mixed 
with 100 g of solution of the same composition by weight as 
in Example 1. The mixture is kept at 90°c. for 10 hours 
with introduction, after 5 hours, of 0.34 g of hydrogen 
peroxide. 

After treatment, the pulp has a kappa index equal to 
8, with the consumption of hydrogen peroxide to reach this 
result being only 4.3% by weight with respect to the pulp 
used. 
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An analogous result is obtained if one operates at 
the same temperature as above, but in continuous manner 
with introduction of the pulp to be bleached and equivalent 
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output of bleached pulp while recycling the bleaching 
solution, separated from the extracted pulp and restored tc 
hydrogen peroxide titer and titer of other constitutive 
ingredients of the bleaching bath such as defined above in 
such a nanner that in the treatment zone a steady state i< 
established and that contact is ensured during a period of 
8 hours between the pulp and the bleaching solution. 

While the invention hes been described in connection 
wxth a preferred embodiment, it is not in tended tc linut 
the scope of the invention to the particular form set 
forth, but, or. the contrary, it is intended tc, cover such 
alternatives, modifications, and equivalent, a* r>, v b. 
included within the spirit and scope of the invention ac 
defined by the appended claims. W • ■ • ■«. 
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THE CLAIMS «. T HS- 1Mirru.. M . 

THE INVENTION ARE AS FOLLOWS: 

=h e .ic.i lip" r D a ' ni °' * h ' 9h UmM 

p navmg a J^ppa mdex below 10 in a B i no i. 
.ff. dl recti, fro. an unbUach . d chenlcal ^ • • 

r " ur »'°9 r.cycl.bl. effLnJ i„* 0 L 

bleechin, wu « „ mprisl „ 9 contact . ™ ^ «• 

100 c for . tl .e , uftlcl „ t t0 „ leIch 

Xu^r o,ueous bi " chi - 9 soiu "°» ^" ■ * 

or from 11 to 11.5 comprising, for each 100 parts bv Li.L 
hydrogen peroxid. in an amount effective to E \ k ' 
at least one alKaline agent in amo! [ ' f c ' 0 ^^f' 

net: 6 :: 6 :: ir r to n - 5 ' at — - - ain 

0 b ' 1 " 6XpreSSed in at least equal to 

0.3% by weight, at least, one. magnesium salt *«,»• »* V " 
calcium saih < n - ^ saAt and a t least one 

L1UI " salt, in- a- quantity Such rhat • \^ ■ ■ 

weiohf of 1 the concentration by 

weight of each of said alkaline earth metals ic • : 

0 OS* anH I. «•■«.«• metais is between 

state in an overall concentration of sequestering agent of 
at the most equal to 10% by weight. 



.«.«*. !TS^^: 1 """"" »" •»•«« -« 

3 - The process of claim 1 or 2 wherein t-h- 

4. The process of cl.i. 1 or 2 .herein the M =„e sl u. 

Ch\" ^ «"•"* - "e calcin. salt ,. ™. 

Lie.! prrj;: r ini °' * 

^9. fro. ,„ unl>leaclK , che „ jcal polp wMu ' 1 at ^ 
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sane time returning directly recyclable effluents into the 
bleaching operation comprising contacting said pulp with an 
aqueous bleaching solution at a temperature from 85»C to 
95»C for a time sufficient to bleach said pulp to the degree 
desired, said aqueous bleaching solution having a pH of from 
U to 11.5 consisting essentially of, for each 100 parts by 
weight, water, hydrogen peroxide in an amount up to 1% by 
weight, an alkaline agent selected from sodium hydroxide or 
sodium carbonate in an amount sufficient to maintain the pH 
from 11 to 11.5, sodium silicate in an amount expressed in 
Si0 2 from 0.3% to 20% by weight, calcium chloride in an 
amount calculated as calcium ion from 0.05% to 1% by weight 
magnesium chloride in an amount calculated as magnesium ion' 
from 0.05% to 1% by weight, and at least one sequestering 
agent for said calcium and magnesium ions in an amount of 
sequestering agent between that amount effective to maintain, 
said-xons in solution and about |0% by '.weight "~ " 

6- An aqueous bleaching solution for use in a process 

according to claim 1 or claim 5 comprising, for each 100 
parts by weight thereof: 

% by Weight 
Hydrogen peroxide up t0 j 

Alkaline agent sufflclent tQ 

maintain pH from 11 to 
11.5 

Alkali metal silicate 

(expressed as SiO, ) 0 .3 to 20 

Calcium salt (as calcium ion) 0.05 to 1 
Magnesium salt (as magnesium ion)0.05 to 1 
Sequestering agent for calcium 

and magnesium up to 1Q 

7. The bleaching solution of claim 6 wherein said 

alkaline agent is selected from sodium hydroxide or sodium 
carbonate, said alkali metal silicate is sodium silicate. 
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and said calcium and magnesium salts are chlorides. 

amount ' leaChin9 S ° lution ° f « or 7 wherein the 

amount of hydrogen peroxide is from 0.02* to 0.5% and the 
amount of silicate is from 0.3% to 5%. 

DATED this 15th day of September, 1987 
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